Discussion on the Treatment of Phthisis by the Induction of Pneumothorax.
Opened by THOMAS D. LISTER, M.D.
MY chief object this afternoon is to demonstrate an apparatus designed more especially for use in private practice or in the remote country sanatorium. I have been asked by the Secretary to suggest, incidentally, some of the points upon which a consensus of opinion is desirable. No doubt others will occur to those taking part in the discussion.
I hope to bring before the Section certain practical problems arising in the treatment of cases of pulmonary phthisis by artificial pneumothorax, and my own attempts at a partial solution of them. Personally, I shall be satisfied if our discussion this afternoon affords me grounds for altering my methods. On the other hand, I shall be pleased if some of the suggestions I make are favourably received.
I need not enter into a relation of the early history of the operation for artificial pneumothorax. For those who are anxious to study this matter, the writings of Rist in the Quarterly Journal of Mledicine of January, 1913, and the various abstracts of the history that have been incorporated in many subsequent papers, notably by Dr. Lillingstone, Dr. Vere Pearson, Dr. Clive Riviere, Professor Saugman, and others, will afford sufficient material. At this date it is rather a question of correcting errors arising from individual experience than of deciding as to the utility of the method. Anyone who has seen the dramatic cessation of clinical symptoms in the case of a successful pneumothorax will have no doubt as to the latter.
MY-lo I propose briefly to demonstrate the apparatus here exhibited with a few remarks as to what I consider its advantages, and to put before the Section for discussion certain questions as to technique which, no doubt, those who have great experience in this method will be able to elucidate and supplement.
THE GENERAL NATURE OF APPARATUS FOR THE OPERATION.
The apparatus consists essentially of (1) a reservoir or reservoirs for the gas or gases used, which are oxygen and nitrogen; (2) a means of displacing the gas from these reservoirs by means of running water or an antiseptic solution into them; (3) a means of conveying the gas into the chest by a tube leading from the gas bottle to a hollow needle; (4) a manometer in connexion with the latter; (5) a means of disconnecting the manorneter from everything but the needle in the chest, so that the pressure attained at any moment can be observed when there is no hydrostatic pressure on the manometer from the gas bottles and fluid reservoir, and no interference with the rhythmical variations of pressure due to respiration. THE APPARATUS EXHIBITED. The apparatus exhibited is based on that suggested by Dr. de Carle Woodcock, whose method of preparing the gas in the apparatus itself is adopted. His apparatus was made by Messrs. Reynolds and Branson, of Leeds, whom I therefore got to make mine. It differs from his in that it prepares oxygen as well as nitrogen, and is fitted with a regulating tap which controls both the flow of water from the reservoir to either gas bottle and the flow of gas from either gas bottle to the delivery tube, by a single movement. This regulating device is fitted with an indicator showing by a pointer what is being done at any moment. Although cased for convenience in carrying, the whole apparatus is placed on an open stand, and the manometer is brought forward on the table wherever convenient when the apparatus is placed beside the patient. This open form of apparatus is, I consider, more practical in use, and more in accordance with laboratory methods. Artificial pneumothorax essentially demands a laboratory sense as a method of treating disease. In addition to the apparatus for preparing nitrogen based on that of Dr. de Carle Woodcock, but with a new form of bottle for removing oxygen from the air, I have also attached a means of filling the oxygen bottle by preparing it on the spot by the use of an effervescent mixture. I have to acknowledge the great care and courtesy of the firm in carrying out suggestions, and in making certain experiments beyond my facilities, notably in glass-blowing. I have retained the very simple form of manometer used by Dr. de Carle Woodcock, which consists simply of a tall beaker containing a much narrower tube. The latter terminates above in a T-piece, one arm being connected to the gas delivery tube coming from the indicator, the other to the gas delivery tube going to the needle. In the apparatus here exhibited, this manometer can be instantly disconnected from everything but the needle in the chest by the regulating tap, which closes all the water and gas channels by turning the pointer to any of the four places marked " Closed" on the dial. This manometer has the advantage of allowing a free escape of gas should the pressure rise above the limit of the scale-viz., 15 c.m. In small country sanatoria, and in private practice where gases are only seldom required, the travelling gas cyclinder is often a source of annoyance. It is not uncommon when a gas cylinder has not been used for some time to find that there is no gas in it under pressure. This accident arises from various obvious causes, the chief of which is usually an insufficient closure of the valve. As in this operation only small quantities of gas are required, it is convenient to adopt Dr. de Carle Woodcock's plan of preparing the gas in situ. In charging the nitrogen bottle (which is usually the only one required during a refilling), the pointer of the controlling tap is turned vertically down-wards to the word "Closed." When the indicator is pointing downwards for refilling the gas bottles, the reservoir bottle should also be brought down to the bottom of the standard. It is presumed that before filling a bottle with gas it was previously filled with liquid from the reservoir bottle on the last occasion when the apparatus was in use. The small bottle at the top of the standard carrying the gas bottles contains a solution of pyrogallic acid in caustic potash. This solution rapidly absorbs oxygen and carbonic acid gas from the air, and, when air is aspirated through it, delivers almost pure nitrogen, whose rate of absorption in the chest will be practically identical with that of absolutely pure nitrogen obtained in the ordinary gas cylinders. The solution is very corrosive, rapidly destroying any fabric and eating deeply into any wood upon which it is dropped. Care must be taken, therefore, to avoid reverse action, causing the solution to be blown backwards out of what should only be an inlet tube. This accident can happen if the reservoir bottle is raised and liquid allowed to run into the nitrogen bottle before cutting off the connexion to the aspirator bottle containing this solution. In recent forms of the aspirator bottle I have had a safety tap fitted in the neck. The aspirating bottle consists of a bottle of about 100 c.c., fitted with a stopper about 1 in. in diameter. This stopper is hollow and is drawn down at its lower end to a tube terminating in a bulb pierced with small holes. In one side of the neck of the bottle is fitted a glass inlet tube for the admission of air. On the other side is fitted an outlet tube for the discharge of nitrogen-that is, of air deprived of its oxygen and carbonic acid. In the side of the stopper a hole is made leading to the interior at such a level as to be opposite the air inlet in the neck of the bottle. On the other side a groove is cut on the outside of the stopper so that the interior of the bottle communicates with the outlet tube. The solution is poured into the bottle so as to cover the bulb at the end of the tube drawn down from the stopper. On producing a negative pressure by allowing the flow of liquid from the nitrogen gas bottle to the reservoir bottle, air enters the aspirating bottle by the inlet tube, passes through the stopper down to the bulb and escapes by the small holes in the side of the bulb. Here it loses its oxygen and carbonic acid, bubbles up through the liquid, and escapes up the groove in the side of the stopper, through the exit tube to the nitrogen gas bottle. Should the whole gas bottle of 600 oz. be emptied and the pressure attained in the pleural cavity be considered to be insufficient, the gas bottle can be refilled in a few moments without disturbing the needle in the chest.
When the pointer is now turned to the mark " Filling with N " on the dial the solution in the nitrogen gas bottle runs into the reservoir bottle and the nitrogen bottle is filled. If this is taking place while the -needle is in the chest, the needle is only in communication with the manometer and during the refilling of the gas bottle no alteration of pressure occurs, and no further control of any part of the apparatus is required, so that the operator can watch the rhythmical movements of the pressure in the pleural cavity from time to time without disturbing -the filling of the gas and vice versa. We will assume that the nitrogen -bottle is now filled. To fill the oxygen bottle we will again assume that it was filled with liquid at the last operation performed. The pointer has to be turned downwards to " Closed," the reservoir bottle still in its low position, and the three-necked Wulffe's bottle is now charged for the manufacture of oxygen. Through the opening which is closed only by a cork is introduced a charge of about a drachm of a catalytic agent (peroxide of manganese). On the centre neck of the Wulife's bottle is placed a two-way tap, one arm of which communicates with the atmosphere, the other with the oxygen bottle. I have recently added a gas-bag to the latter by a Y-piece between it and the oxygen bottle. A solution of an ounce of perborate of soda is now prepared in a beaker with water at about 70 or 750 F. The rapidity -with which the oxygen will come off will depend on the temperature of the solution. If too hot the rapid effervescence is liable to be troublesome. The third neck of the Wulffe's bottle is fitted with a thistle funnel. This thistle funnel is bent so as to make the solution flow over the peroxide of manganese. On pouring the solution down the thistle funnel an effervescence occurs due to the setting free of oxygen. This idea is an application of the well-known oxygen baths made by Messrs. Zimmuermann. The oxygen escapes to the atmosphere and washes out any air in the upper part of the Wulffe's bottle. On turning the tap in the centre tube to communicate with the oxygen bottle the liquid in the thistle funnel rises. The gas begins to collect in the gas-bag. When the effervescence has quieted down, and a good supply of gas has collected in the bag, the oxygen bottle may be filled. The pointer on the dial is now turned to " Charging with O," and liquid flows to -the reservoir bottle, and the gas to the oxygen bottle from the bag. The oxygen bottle holds about 300 c.c. As it is not usually required except for the first operation, and then only until a pneumothorax is established, this amount is usually sufficient. As soon as the oxygen bottle is filled the two-way tap in the 'middle neck of the Wulffe's bottle is turned to communicate with the atmosphere, and the pointer on the dial is turned to " Closed."
The operation of filling both these gas bottles, especially the oxygen bottle, is best done over a porcelain tray or other convenient place before taking the apparatus to the bedside or operating table. The charging of the apparatus is, of course, only a preliminary and is not part of the operation proper. For those who have always the facilities of gas cylinders at hand the attachments for the manufacturing of the gas are not necessary, and the apparatus can be charged in the ordinary way, but personally I have found them valuable in the out-patient room, in private practice, and in remote country sanatoria. A stock of the powders for preparing oxygen and of the solution for preparing nitrogen is easily kept. It is not necessary to change the pyrogallate solution frequently for preparing nitrogen. Dr. de Carle Woodcock, who first used this method of preparing nitrogen for this operation, told me, at the Armley Sanatorium, where I saw himn use it, that he does not change it for several weeks. When exhausted the solution becomes very thick and black. The oxygen, which is much less frequently used, of course requires fresh powders and solution every time, unless sufficient oxygen remains in the gas-bag.
Both gas bottles being filled Wvith their respective gases, the pointer is turned upwards to " Closed," and the reservoir bottle raised a little above the level of the gas bottles. The sources of supply of gas are now cut off from the gas bottles.
THE OPERATION.
I am accustomued to warm the charged apparatus before the fire and heat the room to 700 F. or over. If gas cylinders are used this precaution is additionally necessary, as the gas discharged therefrom has a very low temperature. I need not go into the selection of the site of operation; I would only remark that I consider delicate percussion by the finger a much more sensitive guide than the X-ray photograph for the selection of a spot free from adhesions. In percussing lightly one can usually detect shades of dullness which can be accurately diagnosed as adhesions due to slight thickening of the pleura, especially when confirmation is sought by the stethoscope. In my experience the anterior axillary line in the sixth or seventh space, or a spot a little behind it, is usually convenient. As a local ancesthetic I use ampoules containing 20 minims of a 2 per cent. solution of novocaine and -fulu part of adrenalin.
The ampoule is enmptied into a sterilised hypodermic syringe. The skin having been washed and painted with iodine, a point in the intercostal space a little behind the proposed puncture is selected, and half the contents of the ampoule injected along the course of the intercostal nerve. The needle is withdrawn and the remaining half injected vertically into the pleura at the site of the proposed puncture. I should not usually give heroin or other opiate previously to the operation, but I think very nervous patients with considerable cough nmay sometimes require it. I shall deal only with the puncture method. The question of the possibility of lung puncture on the one hand and the occasional blocking of a fine needle by pieces of superficial fascia on the other hand, led me to devise what I call a "half-blunt " needle introduced through the skin by means of a trocar and a cannula which is guarded so as not to be long enough to reach the pleura. This needle is made with a considerably blunter angle than the usual exploring needle. The end of it is closed and a lateral aperture is made as close to the end as is mechanically possible i.e., barely 2 mm. The little silver cannula has a plate fixed on at 4 in. from the end and is introduced by a small trocar at a selected spot until the plate rests on the skin. The trocar is then withdrawn, leaving the little cannula buried ' in. in the superficial fascia, and, perhaps, in a very thin subject, reaching the intercostal muscle. The needle is then introduced through the cannula and pressed forward until it passes into the pleura, which is the toughest material likely to be encountered, and usually, as one knows from postmortem experience, tougher than adhesions likely to be found in an area of soft lung. The needle enters the pleura with a distinct sense of something giving way. I would like to hear opinions as to the use of sharp or blunt needles ( fig. 5 ).
In using the apparatus exhibited I stated that after filling the gas bottles the pointer on the dial was turned to " Closed." The needle is then only in communication with the manometer. When the needle enters the pleura the spongy lung is pushed forward by the blunt point, and the lateral aperture almost immediately comes into communication with the potential pleural space. The negative pressure here existing sucks gas from the manometer. The fluid rises in the inner tube and begins to oscillate with the respiratory movement.
FILLING THE PLEURA.
The pointer on the dial being turned upwards to " Closed," and the reservoir bottle raised so that its fluid is an inch or two above that of the bottom of the gas bottles, and a negative pressure with rhythmical rise and fall having been observed, it is safe to introduce gas, but not before. In a first operation, in accordance with Rist's observations, I begin with oxygen. The pointer on the dial is turned to the mark "0 to needle." The positive pressure, due to the level of fluid in the reservoir bottle, being above that in the oxygen bottle, at once causes gas under pressure to pass over the manometer, the liquid falls in the inner tube, and oxygen passes into the chest at the pressure marked on the scale. When a considerable negative pressure is found in the pleura, gas may be admitted at a less negative pressure instead of a positive pressure. In this form of manometer the scale consists simply of a strip of paper marked in inches or centimetres, or both, with a zero mark at the middle, and stuck on the outside of the large tube. The rate of flow is shown by the rise of the liquid in the graduated oxygen bottle.
Occasionally I have found that the gas runs very slowly from the oxygen bottle, and that, on raising the reservoir bottle slightly to increase the pressure, the greater positive pressure thus created in the manometer tube falls also very slowly. In such cases I think it is probable that there is some stickiness or some very soft adhesion in the neighbourhood of the commencing pneumothorax. By means of this regulating device one can easily secure the gradual " feeding " of oxygen into the cavity. I raise the reservoir bottle until the level in the liquid is 6 in. above that in the oxygen bottle. The fluid in the manometer tube runs down nearly to the bottomn and I turn the pointer to "Closed." In such cases one observes a gradual rise of the fluid in the manometer tube. This is, I think, due partly to, the gradual separation of the pleura by the gas under pressure. As soon as the pressure in the manometer has fallen a positive pressure is again created in the manometer by turning the pointer to " 0 to needle," then to " Closed " again, and so on. Gas is gradually fed into the cavity in this way, without maintaining the stream of gas, in very small quantities simply by intermittent rises of pressure. In the last case which I did this condition existed, and I was able to introduce the whole bottle of oxygen with this simple means of control. When 200 c.c. or more of oxygen are introduced into the pleura some nitrogen may also be introduced. At a first operation the total amount of gas may be 300 c.c., but the patient's sensations and appearance must of course be a guide to the cessation or continuance of the first operation. One point which I suggest to the Section for discussion is as to the utility or desirability of introducing any oxygen at the first filling. The rapid absorption of oxygen necessitates early second filling. A proportion of nitrogen introduced at the end of the operation prevents the total disappearance of the cavity by rapid absorption. By the careful observation of the manometer it is often claimed that no risk of gas emnbolismn from nitrogen exists even at a first filling.
Subsequent fillings are usually performed with nitrogen only, and the method is identical. The pointer is, in this case, turned to " N to needle," when the liquid runs into the nitrogen bottle and nitrogen is directed over the manometer tube to the needle.
A record should be kept of the pressure in the chest at the beginning and end of every operation for the introduction of gas.
The amount of gas introduced should be measured and also recorded.
REFILLING.
When oxygen is used at the first operation, refilling should take place within thirty-six hours. The amount introduced on the second occasion will depend on the condition of the patient observed during the operation. When the patient complains of any feeling of tightness or pressure in the chest, or becomes at all cyanosed, or develops irregularity of the pulse, the admission of gas should be discontinued. Any severe symptoms from positive pressure can be immediately relieved by opening the tap in the needle. The pressure at which gas is admitted, apart from the question of breaking down soft adhesions, to which I have already referred, should be low enough to necessitate a proper time being spent over the flow of gas. To introduce 600 c.c. of nitrogen into a chest in which many adhesions are not present requires about twelve minutes, or even longer. If more gas is required, another 600 c.c. of nitrogen can be prepared in four or five minutes, and the whole 1,200 c.c. of gas introduced into the chest in twenty-five minutes to half-an-hour. I have never introduced more than 1,200 c.c., but see no reason why larger amounts should not be introduced to secure a good -compression, if no symptoms are produced. In regard to the pressure to be attained, it must be remembered that, on the other side, a presumably healthy lung or perhaps a less unhealthy lung has a negative pressure in its pleura. High pressures on the diseased side may cause cardiac displacement, and considerably disturb the vascular conditions existing on the healthy side. The lung on the side on which the operation is being performed had originally a negative pressure which would depend on the amount of retraction possible. In one case of marked general infiltration I found an almost complete absence of adhesions, and the negative pressure before commencing the introduction of gas was minus 21 cm. In other cases there may only be a negative pressure of 3 cm. to 5 cm. At any moment during the operation the pressure attained in the chest can be observed by means of this regulating device by turning it to the word " Closed," whereby the needle is placed only in communication with the manometer. If adhesions are being separated by using an intermittently increased positive pressure in the gas tubes the pressure in the manometer will be seen gradually to fall while the indicator is at the word " Closed," until it becomes stationary, excep,t for the rhythmical rise and fall during respiration. I believe that in ordinary cases of strongly marked unilateral infiltration without adhesions, a good compression can be obtained by positive pressures not exceeding 10 to 15 cm. Dr. Morland is of *opinion that gas at positive pressure is absorbed very rapidly. It must be remembered that the new pneumatic pressure on the selected side of the chest has to be measured by adding together the original negative pressure which has been annihilated and the new positive pressure which has been created. I suggest as a point for discussion that the utility or risks of high positive pressures should be considered. As a basis for the discussion of this point our object should be kept in view. It is to compress and immobilise the lung which is most diseased. In my own experience the amount of gas introduced and the pressure attained without severe discomfort to the patient can only be judged at each refilling. My rule would be to introduce as much as possible and to attain a positive pressure up to the commiencemrent of sensations of distension and discomfort. This is a matter of observation and it -should not be necessary to open the relief tap on the needle to allow the escape of gas and the reduction of pressure. The pressure attained and the patient's sensations are more important observations than the amount of gas introduced. But the amount of gas introduced to attain a certain pressure in the chest is to some extent an indication in a well-established case as to the amount of gas that will be necessary to attain the same pressure after the same interval, at a subsequent refilling in a patient who runs a normal course. During the interval absorption takes place and the pressure falls. The gradual absorption of nitrogen seems to vary, however, in the same patient after each filling. This is true even when the pneumothorax has been established as long as twelve months. X-ray examinations are of value throughout the course, and should be made at each refilling if possible.
INTERVALS BETWEEN REFILLINGS.
No general rule can be laid down as to the intervals which should elapse between each two refillings, except this, that the intervals had better be too short than too long. My opinion is that where the disease on the side selected is of a chronic nature with some fibrosis, more frequently repeafed fillings and a more sustained pressure are desirable, especially in the early stages. In such cases pleural pockets are frequent and adhesions commonly present. The ---Il treatment of cases of this kind is a matter also for our mutual consideration. Small quantities of gas will cause a considerable pressure when the artificial pneumothorax is made in such a pocket. By more rapid repetition and keeping the pressure well sustained the tendency is towards the gradual separation of more pleura. Although the rapid separation of adhesions by pressure, with the production of a sharp pain, has been described, I think the method of keeping up a sustained pressure perhaps of 7 to 12 cm. positive pressure is preferable, although there is no doubt that in some cases the sudden separation of the pleura is not followed by any bad results. Adhesions are the most frequent cause of failure. The excuse for the open operation is the presence of adhesions. In each case judgment must be exercised as to the interval to be allowed. In a case of progressive infiltration, where the first manometric observation shows a marked negative pressure and adhesions are absent, rapid compression of the lung is possible by the introduction of considerable quantities of gas by the end of a week. In two or three sittings a litre of gas may be reached as the amount to be introduced, of course subject to the patient's tolerance. I may illustrate the history of a case successfully treated by the actual table of fillings of a patient under the care of Dr. Morland and myself.
DURATION OF TREATMENT.
The minimum duration is a question upon which discussion is certainly possible. My own opinion would be that an average duration is at least two years in a successful case. Subsequently such cases should be seen at least three or four times a year for some years. The absorption of nitrogen is slower and the intervals grow longer as compression becomes well established. Manometric observations at the beginning of each operation show whether the pressure is fairly well maintained. As a rule the rate of absorption of gas dimiiinishes, but this, however, is certainly affected by the amount of exertion which the patient undertakes as well as by the pressure attained. In the table which I have just brought before you, the patient was addicted to mountaineering and ski-ing on slight provocation. In one letter, Dr.
Morland stated that a few months after the commencement of treatment he climbed 3,000 ft. above Arosa without distress. The healthy portion of the lung may expand even after collapse continued for several years. What risk is run on the one hand by too early a discontinuance and on the other hand by too long a compression? What are the indications for cessation of treatment?
SELECTION OF CASES.
My own feeling is that a great many cases are being treated by this m-iethod in which, in spite of a temporary reduction in toxemia, no permanent benefit can be expected. As an indication for the treatment, I would suggest that the typical case in which the operation is demanded is that of progressive infiltrating disease which is markedly unilateral, and in which little or no tendency to fibrosis can be observed when the patient has been placed under good hygienic conditions for two or three months, with all the precautions which obtain under the recognised methods of sanatorium treatment. Another class where I have found this operation completely successful is the markedly haemorrhagic, especially where the hmorrhages occur frequently in a soft, spongy lung. Softness of the lung is, I think, the most important factor in successful treatment by this method. As I have said elsewhere,' this is an operation for cases with feeble resistance and not one for cases with chronic fibrosis. The use of the X-rays in conjunction with clinical examination is a help in estimating the softness of the lung. Cavitation is not a bar, provided that the lung is in a soft condition below the area of the cavity and that excessive adhesions are absent. In other words, where active fibrosis is goinig on, and therefore strong adhesions are probably present, we have no reason to believe that compressing a few patches of the remaining healthy lung is going to produce much effect. Gas pressure has little effect on a tough old chronic fibroid phthisis. But, on the other hand, remarkable cases of recovery have been recorded from extensive disease with acute symptoms. The contra-indications are naturally the reverse. Extensive bilateral disease with cavitation, chronic fibroid disease, and the usual constitutional indications against any operative shock, are the chief. I see no reason why a bilateral operation should not be done with discretion, but have not yet selected a case.
There is one point in the selection of cases which is perhaps to be noted. The patient's residence and the possibility of his being able to obtain refills after leaving the institution in a convalescent state, have to be taken into account. In some great centres of population no facility as yet exists for the patient to obtain the after-treatment which is necessary. It is difficult to persuade a patient who has greatly improved as a result of compressing his lung, that it is necessary for him to take long journeys to have another injection when he feels quite well. More patients suffer from not being refilled sufficiently often and for a long enough period, than from having the operation or too frequent refillings. Professor Saugman has been quoted as saying that his exceptional experience teaches him that the rule should be, when in doubt, " go on." But ultirmate failure will result from the patient's nonattendance to be refilled at the proper time for any reason more frequently than from any other cause.
COMPLICATIONS DUE TO THE OPERATION.
I have not seen any of the major accidents which have occurred in those who have had a large experience. Gas embolism is a grave danger, which is to be avoided by the intelligent observation of the manometer, and, according to Rist, by the use of oxygen, especially at the first operation. I think, also, that the use of such a form of needle as that I have brought before the Section to some extent also obviates this risk. But the safety of the patient really depends upon the continued observation during the whole time of the operation of the rhythmical rise and fall of the fluid in the manometer with the movements of respiration. The so-called pleural reflex is an accident which may occur in this form of puncture as well as in the ordinary tapping for effusion. I think the ancesthetising of the pleura is a means of avoiding this risk generally. One condition I have seen in a case at present under my care is the conversion of an artificial pneumothorax into a natural pneumothorax by the giving way of a weak spot in the lung. The operation was successful for five months, and two weeks after the last administration of gas an attack of dyspncea occurred and there is now a communication between the pneumothorax and the air passages, and the lung has not re-expanded. The patient has relapsed seriously. At the administration before this occurred 800 c.c. of nitrogen had been introduced, and the final pressure was 14 cm. I should be glad to know if anyone has met with this accident. I am in doubt as to whether it could be ascribed to an excessive pressure on the outside of a weak spot in the lung or merely to a destructive lesion due to disease.
Pleurisy and pleural effusion occasionally occur, but I have only seen a transient pleurisy once.
RESULTS OF THE TREATMENT.
Perhaps the most careful table is that so frequently quoted, which was given by Saugman in his paper read before the last International Medical Congress in London.' As his experience is quite exceptional and most carefully reported, I once more quote his figures. In treating 141 patients at least nineteen mionths before speaking, he had been successful in producing a pneumothorax in ninety-five instances. In forty-three cases he considered that he had failed or that the pneumothorax was too small to be effective. He considered that 100 of his cases were suitable selected cases; the remainder were not cases that one would have selected for treatment, but cases in which life was threatened by serious progressive disease or complications of a tuberculous nature. These he classifies as having been quite hopeless cases in which the treatment was adopted to give them a chance. Of those cases which would be considered as suitable for pneumothorax treatment, 100 in all, sixty-four cases were successful as regards the induction of the artificial pneumothorax, and in thirty-six the pneumothorax failed. The after-history of the cases where the pneumothorax was successful as compared with those where the pneumothorax failed affords a very remarkable piece of evidence. All these patients were under the same sanatorium conditions, and they were patients of practically the same class, where the lung on one side was much less affected than the lung on the other side. I quote his Some of those present to-day will be able to add points from their own experience, both in regard to the successful and unsuccessful cases. I am inclined to think that Saugman's figures are a reliable guide as to the value of the method. Only a small proportion of cases are really suitable, and I should hesitate to say that every case of unilateral disease should be treated by this operation. Easy and simple as the operation may be, the changes produced in the intrathoracic conditions are considerable. Although the charm of doing something active for consumptive patients must appeal very strongly to all of us, yet misguided enthusiasm in this, as in so many other treatments for tuberculosis, results only in an excessive loss of confidence. The greater question involved in every case of open tuberculosis is easily lost sight of. The immediate subsidence of symptoms is no doubt a great gain, but in every case we must remember that there has been a complete breakdown of the immunising machinery. We know yet of no means of restoring that machinery except by careful and prolonged hygienic treatment. Clinical impatience is as bad for the victim as it is for our professional self-respect. I see no object in treating large numbers of cases for the sake of counting our punctures.
CONCLUSION.
I feel I have been very brief in dealing with the general aspects of the question. No doubt they will be dealt with by those taking part in the discussion. The apparatus I have exhibited claims only to be self-contained and simply controlled. Being self-contained, it may appear complicated to those doing a large number of these operations and keeping a constant reserve of compressed gas at their disposal. But it has been found useful in several country institutions where only carefully prepared cases are treated by this method. It is also convenient for occasional private operations. It must be remembered in comparing it with other apparatus, that the latter require gas cylinders, and their controls and connexions, which are considerable additions. I also think that regulation from one point during the operation is of advantage in enabling the operator to keep his attention fixed on the manometer. I must apologise for having gone over many details in describing the apparatus and the operation, which are matters of every-day familiarity to many of those present. But apparatus, after all, is a trifle. The manner of its use and the methods of its users are all that matter. I would mention again the points upon which I would like to hear opinions expressed, without any desire to limit discussion:
(1) The use of oxygen.
(2) The selection of sharp, blunt, or guarded needles. I suggest MY-11 that my own needle is a compromise between these methods and is very generally applicable.
(3) The uses of high pressures. I would define a high pressure as anything over 5 cm. of positive pressure.
(4) The treatment of cases presenting strong evidence of adhesions and pleural pockets.
(5) The indications for cessation of treatment by compression.
(6) The causes of failure, immediate and remote, including the selection of cases.
Dr. JANE WALKER: I suppose we should all be agreed that the ideal case in which to produce an artificial pneumothorax, or, in other words, to put the bad lung completely out of gear as far as working purposes are concerned, would be one in which the disease was absolutely confined to the one lung. But we all know how very rare such cases are, some of us even going so far as to regard a purely one-sided case as practically non-existent. Still the fact remains that, in weighing the pros and cons, the condition of the other lung has to be takea into consideration. Is the disease in the good lung in an active state ? Is it progressing ? Is it so extensive as to lead one to suppose that the extra burden thrown upon it by doing double work for a time is likely to strain it to breaking point? Having settled the local condition to our satisfaction, there is the general state of the patient to be taken into consideration. Should the procedure be carried out when there is serious laryngeal mischief, or a renal or abdominal complication ? What prospect of success is likely to be attained in the presence of a severe hwmoptysis ? Then the state of the nervous system has to be considered. Is the patient too timid, too lacking in self-control, too apprehensive and " jumpy," for the operation to be undertaken without fear of injury? Finally, the circumstances of the patient must be taken into careful consideration. Has he the means to continue the treatment till the end-a period of time that will probably extend to two years, and may last much longer, and which, moreover, may be marked by complications which will require skilled treatment ? If the patient has means, is he under the care of someone who, while quite -recognising the marked improvement produced by the treatment, either refuses himself to go on with it or recommends-that there should be no further refills ? If he has not the means, is he helped or hindered by the Insurance Committee or other local body responsible for his treatment? Is he under the care of a tuberculosis officer who knows
